At the end of May 2015, an imported case of Middle East respiratory syndrome coronavirus (MERS-CoV) infection was confirmed in China. The patient is in a stable condition and is still undergoing treatment. In this report, we summarise the preliminary findings for this imported case and the results of contact tracing. We identified 78 close contacts and after 14 days of monitoring and isolation, none of the contacts presented symptoms and all tested negative for MERS-CoV
Case report
On 27 May 2015, the Chinese Ministry of Health was notified by the World Health Organization (WHO) of a suspected case of Middle East respiratory syndrome coronavirus (MERS-CoV) infection who had travelled from South Korea to Guangdong province, China, one day earlier. The case is a man in his 40s (Patient C) who was symptomatic during his travel but had not revealed his history of close contact with a confirmed MERS case during his stay in South Korea. The person was identified on 28 May. Medical staff wearing personal protective equipment (PPE) accompanied him to the closest hospital where he was treated in isolation in a negative pressure room. To reduce the risk of further transmission, strict infection control measures have been taken in hospital. Case investigation revealed that the man had been exposed to the first confirmed MERS case in South Korea (Patient A) who shared a ward with the father (Patient B) of Patient C. After confirmation of MERS-CoV as the cause of illness of Patient A on 20 May, contact tracing confirmed MERS-CoV in Patient B on 21 May. Patient C began feeling unwell on the same day because of back pain but he had no respiratory symptoms. On 25 May, his sister (Patient D) was reported to be the fourth confirmed MERS case in South Korea. On the same day, a temperature of 38.7 °C was recorded for Patient C. The next day, on 26 May, against medical advice, the man travelled by plane from South Korea to Hong Kong directly, and then took two consecutive buses from Hong Kong airport to his destination in Guangdong province, mainland China. He stayed at Hotel A overnight and on the following day he attended meetings all day and spent the night in Hotel B until he was identified and placed in isolation. According to his quarantine form, he had fever (39.7 °C) but did not report his history of exposure to a MERS case upon entry into Hong Kong. Once identified and admitted to hospital on 28 May, clinical examination revealed a temperature of 39.5 °C and non-productive cough. Over the following three days, his condition worsened. Chest x-ray showed that he had bilateral hilar infiltrates. He received ribavirin twice a day for two days, and once daily afterwards. As of 18 June, the patient remains under treatment in stable condition in hospital and would be discharged if there is no viral shedding observed for three consecutive days. The Figure illustrates the timeline of events for this case.
Laboratory findings
Diagnosis of MERS-CoV infection was performed based on the real-time RT-PCR method, using a target upstream of envelope gene (upE) as a screening test and the open reading frame (ORF) 1b gene as the confirmatory assay. MERS-CoV infection was firstly confirmed in Guangdong Centers for Disease Control (CDC) on 28 May and re-confirmed on 29 May by the national CDC in Beijing. Genome sequences were shared for assessment of possible virological changes through collaborations with the Collaborative Management Platform for detection and Analyses of (Re-) emerging and foodborne outbreaks in Europe (COMPARE) project (www.compare-europe-eu). Extensive follow-up sampling was carried out to monitor the evolution of the infection (Table) .
MERS-CoV RNA was detected over eight days after fever onset, in serum samples, but only in the first four days in throat swabs. Sputum was collected and the result of the test was positive for MERS-CoV from Day 7 when pneumonia was detected. We tested two faecal samples and obtained positive results on Day 10 and 15. Sample collection and testing are still ongoing.
Contact tracing
Contact tracing was conducted immediately after the confirmation of MERS-CoV infection. According to the guidelines of the National Health and Family Planning Commission of the People's Republic of China (PRC), stewards and passengers seated two rows in front and behind the case and persons who had prolonged (> 15 min) face-to-face contact with the confirmed case, in any community settings (hotels, restaurants, conference rooms) were all defined as close contacts. They were included on the mandatory contact investigation list, because the case was symptomatic and potentially contagious. On 28 May, a press release was issued to inform the general public about the MERS case. Information including the travel routes of this case and preventive measures was made public via TV channels and Internet to facilitate efficient contact tracing. As of 2 June, a total of 78 close contacts including hotel staff (n=27), company employees (n=19), restaurant waiters (n=13), bus passengers (n=13), plane passengers (n=6) (passengers who stayed in Hong Kong were monitored by the Hong Kong Centre for Health Protection) were identified and monitored in isolation for 14 days after their last contact with the confirmed case. After 14 days of isolation, none of the contacts presented symptoms compatible with MERS-CoV infection. Throat swabs were collected on their first and last day of quarantine and all were negative for MERS-CoV. Strict infection control measures have been taken in hospital; healthcare workers used PPE during management of this patient and therefore, they were not considered as close contacts. However, for safety reasons, serum samples were collected from 53 healthcare workers on 10 June; all were MERS-CoV negative and the follow-up is still ongoing.
Discussion
MERS-CoV is a newly emergent subgroup C betacoronavirus, with a high mortality of ca 40% [1] . As of 31 May 2015, at least 1,150 laboratory-confirmed cases including 431 related deaths have been reported to WHO [2] . Although the majority of cases occurred in countries in the Arabian Peninsula, MERS cases involving international travel occurred in at least 15 countries [3] [4] [5] .
The WHO risk assessment for MERS-CoV indicated that cases will continue to be exported to other countries as a result of international travelling [2] . Here, we reported the first imported case of MERS-CoV infection identified in mainland China, related to the ongoing MERS cluster in South Korea. The first identified MERS case in South Korea was a traveler returning from the Arabian Peninsula. Unlike the situation for previously reported travel-associated MERS cases, onward transmission has been recently observed in South Korea, suggesting that human-to-human transmission could occur in countries outside the Arabian Peninsula and that these countries should also maintain a high level of vigilance. The WHO has published guidelines for case investigation including contact tracing since the first identification of MERS-CoV infection [6] . Control measures including quarantine of suspected cases, which have been proven effective in preventing the further spread of acute infectious diseases, may be hampered in countries with no supporting regulation in place. Therefore, in our view, without appropriate legislation, it may be more difficult to implement these recommendations. As illustrated by this incident that required a massive public health effort, infectious diseases are a global issue. While no contacts became infected in China, the spread in South Korea shows that secondary infection does constitute a risk. Therefore, until more is understood about the epidemiology and factors contributing to the spread of MERS-CoV, we believe that mandatory close monitoring and investigation of all close contacts are crucial.
This incident highlights vulnerabilities and gaps of our surveillance system, not all of which can be addressed. The early presentation of MERS-CoV or other emerging infections may not be specific [7] . Fever was observed when the case arrived in Hong Kong, but without active reporting of the previous high-risk exposure, it was reasonable not to initiate further investigation. There was no health check for this case at the entry point in mainland China, since MERS-CoV-related inquiry at entry point of mainland China mainly targets travellers returning from the Middle East. The increased number of countries outside the Arabian Peninsula affected by MERS-CoV highlights the need for enhanced awareness on the presence of the virus in travellers with fever from countries with ongoing epidemics. During our investigation, we observed sometimes people preferred not to disclose their history of exposure to a MERS case because of insufficient knowledge on the disease and its associated risks, or on the public health actions around it. Education of the public about MERS-CoV including symptoms, transmission modes, infection and prevention measures and risks, are critical to prevent the possible spread of MERS-CoV.
In this study, MERS-CoV RNA was detected in throat swabs only in the first two days of sampling after hospitalisation (four days after fever onset), while increased viral loads were observed in sputum seven days after fever onset when pneumonia was detected. This was consistent with previous studies that recommend that lower respiratory tract samples be given a high priority for MERS-CoV diagnosis especially in patients presenting late in their disease course with lower respiratory involvement [8, 9] . We also obtained positive results when we tested stool and serum samples. Due to the possibility of viral shedding, comprehensive precautions for healthcare workers managing probable or confirmed MERS cases, are important. So far, data on MERS-CoV shedding were very rare and have shown different MERS-CoV detection profiles [10] [11] [12] . The complete viral load profiles from a large number of patients are essential for establishing infection control measures and their necessary duration. This can also be used to monitor possible early signs of virus change: the apparent deep respiratory tract tropism of MERS-CoV in this patient was an indication that the virus causing the large cluster in South Korea did not behave differently, as concluded from the initial sequence data (data not shown). Subtle changes in the virus-host interaction that would lead to increased replication in the upper respiratory tract could potentially lead to much more efficient transmission. Therefore, detailed virological monitoring, in addition to case and contact investigations, is crucial for monitoring evolution of emerging infectious diseases. D8  ND  ND  36  35  30  32  NA  NA   D9  ND  ND  NA  NA  29  31  NA  NA   D10  ND  ND  ND  ND  25  24  35  31   D11  ND  ND  ND  ND  25  26  NA  NA   D12  ND  ND  ND  ND  27  28  NA  NA   D13  ND  ND  NA  NA  28  29  NA  NA   D14  NA  NA  ND  ND  NA  NA  NA  NA   D15  NA  NA  ND  ND  ND  ND  36  36 
